Removal of the vitreous (combined with internal tamponade of retinal breaks) in the surgery of retinal detachments is now commonplace, but its precise role in the management of these cases is sometimes illdefined. While internal tamponade of breaks is mandatory after removal ofthe vitreous gel, it is only occasionally necessary in the routine treatment of retinal detachments, and scleral buckling, with or without drainage of subretinal fluid, remains the cornerstone of retinal reattachment surgery. What then are the indications for vitrectomy and internal tamponade in the management ofretinal detachments?
Indications for vitrectomy Vitrectomy combined with internal tamponade may be indicated in the management of retinal detachments if any of the following conditions, either alone or in combination, apply: (1) The breaks are difficult to identify (2) The breaks are very large (Figure 1) (3) The breaks are very posterior, eg macular holes (4) The breaks are numerous and in differing meridia (5) A giant retinal tear is present (6) The vitreous gel has collapsed, eg in high myopes (7) There is traction on the break(s) due to incarcerated vitreous, local epiretinal membranes or PVR.
Purpose of vitrectomy
It is generally understood that scleral buckling beneath retinal breaks encourages retinal reattachment by relieving vitreous traction on the break and by a prejudicial effect on transport of fluid through the break in favour of the pigment epithelial pump, induced by a plugging effect of the vitreous gel'. Conventional buckling techniques commonly fail when used to treat retinal detachments with the characteristics listed above and vitrectomy is necessary for the following reasons: (1) to improve visualization (2) to relieve vitreoretinal traction;
(3) to enable access (4) to facilitate internal tamponade
Visualization
Accurate identification of retinal breaks is a prerequisite of successful retinal reattachment surgery, but may be difficult or impossible to accomplish for the following reasons:
(1) The breaks are very small, eg in aphakic eyes (2) They are located very anteriorly or within the depths of retinal folds (3) They are hidden by opacities in the ocular media.
In all of these circumstances vitrectomy may be helpful, either because of the superior view provided by a microsurgical approach, using internal illumination and bimanual manipulation under microscopic control", or because opacities in the vitreous (and sometimes the lens) can be easily removed. Internal tamponade, in addition to achieving closure of the breaks, is often helpful in identifying them, as the retina is unfolded.
Vitreoretinal traction
Although vitreoretinal traction, caused by attachments of the vitreous gel to the retina, is rarely the sole reason for using closed intraocular microsurgery, the removal of such tractional elements frequently constitutes an integral part of the procedure. In some circumstances, for instance in the treatment of macular holes", their removal may be the most important function of the operation. The removal of as much of the gel as possible is, in any case advisable, once vitrectomy has been embarked upon, because of the dangers of residual gel traction reopening breaks or causing new ones in the postoperative period", Where retinal detachments are caused by large, multiple and/or posterior breaks, internal drainage of subretinal fluid through a flute-needle, after vitrectomy, is often the simplest and safest method of reattaching the retina, while internal tamponade makes the use of large and extensive buckles unnecessary. The treatment of macular breaks-and giant retinal tears'' is similarly facilitated by an internal approach (Figures 2 and 3 ).
Retinal detachments complicated by epiretinal membranes frequently respond poorly to treatment by conventional methods. This is because proliferation and shortening of such membranes leads to traction on the causative breakts), thereby preventing their closure. By gaining direct access to the retina it is possible to peel and/or excise preretinal membranes" (Figure 4 ). Subretinal membranes, too, can be removed, either through existing breaks or via planned retinotomies", In most cases retinal breaks can be closed after membranectomy, by a combination of scleral buckling and internal tamponade, but when membranes are too extensive, inaccessible, or adherent, to remove entirely and retinal shortening cannot be relieved, incisions can be made along the posterior margin of the shortened tissue to allow the central, mobile retina to be reattached", Bipolar endodiathermy is used to achieve haemostasis before the retina is divided (usually by attaching electrode clips to the light-pipe and vitreous scissors) and endolaser photocoagulation applied to the posterior cut edge, to ensure adhesion to the retinal pigment epithelium after tamponade with silicone oil. Retinal tacks are occasionally used to stabilize the mobile cut edge of the posterior flap".
Internal tamponade
There are four reasons for using internal tamponade: (l) The breakls) cannot be plugged with gel (2) It is impossible to release all traction from the breakfs) (3) The break(s) are inaccessible to external plombage (4) To avoid the morbidity associated with large buckles Air, gas and air/gas mixtures have been used to reconstitute the globe and provide internal tamponade of retinal breaks for more than five decades'? and silicone oil for three!'. The development of closed vitrectomy techniques has, however, led to increasingly sophisticated methods for achieving effective tamponade of retinal breaks in complex cases, while at the same time encouraging its use in less complicated ones.
The multiport, common-gauge system for performing vitrectomy enables the entire preretinal space to be filled under controlled conditions, while removal of the gel creates a single compartment, thus preempting the formation of multiple bubbles/globules of the tamponading agent.
Agents for internal tamponade
There are four qualities required of agents for internal tamponade of retinal breaks:
Journal of the Royal Society of Medicine Volume 83 December 1990 781 (1) High surface tension in aqueous fluids (2) Buoyancy in aqueous fluids (3) Optical clarity (4) Low toxicity. These criteria are met, to a greater or lesser extent, by air, a range of insoluble gases and silicone oil. Air, because it meets all of these requirements, is the ideal agent for internal tamponade, but its duration of effect is short. Insoluble gases, such as sulphur hexafluoride'P, can be mixed with it to prolong the effect and have few long-term side-effects. Less soluble gases still, like perfluoropropanel", prolong the effect of tamponade still further, but carry the risk of sideeffects, such as tissue-contact sequelae, as well as disadvantages for the patient, such as restrictions on high-altitude flying and the need for prolonged posturing.
Silicone oil, on the other hand, has lower surface tension and less buoyancy in aqueous fluids, while its capacity for causing long-term complications is well knownv'. Its principal advantages lie in its high refractive index and the fact that it is not absorbed, so that it is a very easy medium within which to work and its effect is permanent.
Disadvantages of vitrectomy
The increasing variety of vitrectomy techniques and their complexity restricts their use in general ophthalmic practice. Long periods of training in vitreoretinal surgery are now required to master the broad spectrum of skills and techniques available. Given the requisite level of expertise, the disadvantages of vitrectomy fall under three headings: (1) Complex and expensive equipment ( Figure 5 Modern vitreous surgery requires excellent visibility and a high degree of control over a large number of instruments. An operating microscope of the highest quality, with a long working distance and a wide field, is necessary, together with X-V coupling, a binocular assistant's eye-piece and an endolaser-light filter. Also needed are a variety of contact lenses (with spares to back-up), fibre-optic light-pipes, vitreous scissors, gas-pump, silicone-oil pump, flute-needles and other ancillaries, in addition to the vitrectomy instrument, phakofragmenter and endolaser photocoagulator.
It is unsafe and unwise to embark upon any vitreous surgical procedure without this wide range of instrumentation and important to be confident that it will function efficiently and reliably.
Iatrogenic retinal damage
Intraocular manoeuvres in the posterior segment, by their very nature, carry some risk of retinal damage and this is greatly increased if the retina is detached, especially if it is mobile. Such risks are diminished if the infusion pressure is kept at a minimum, particularly when entering or leaving the eye and if the suction is kept low and the cutting speed of the vitrectomy instrument high, when in the immediate vicinity of the retina.
Lens opacities
The development of cataract is extremely common after vitrectomy, in the absence of any other stimulus'", while in the phakic eye it is easy to touch the posterior lens capsule when undertaking surgical manoeuvres in the posterior segment and lens-touch usually leads to irreversible cataract.
Entry-site breaks
Probably the commonest cause of late complications following vitrectomy is the development of an entrysite related retinal break. This is usually associated with vitreous incarceration into the entry-port, an event which it is difficult to avoid altogether even if great care is exercised. The repeated insertion and withdrawal of instruments and failure to turn off or reduce the infusion when taking them out of the eye, encourage this development. Careful inspection ofthe entry-sites at the end of surgery and the application of prophylactic cryotherapy after their closure, is for this reason mandatory.
Tissue-contact sequelae of internal tamponade
Little is known for certain about the effects on the retina of contact with air, gases or silicone oil. There do not seem to be any serious sequelae with air or gases, while early experimental work suggesting retinal toxicity of silicone oil haslargely been refuted. WeH documented and more serious are the effects of prolonged contact with the lens, not only by silicone Oil 16 , but also by the longer-acting gases'", In general, gas-induced lens opacities resolve spontaneously as the gas absorbs, while silicone-oil related changes go on to become cataracts.
More serious still are the effects of these agents on anterior segment structures in the aphakic eye. Angle-closure glaucoma, pupil-blockand keratopathy are all well described, their frequency and severity related to the duration of contact and therefore more common with silicone Oil 13 than gases. Figure 6 ). The quicker the bubble of air or gas absorbs, the more accurate and constant must be the maintenance of head posture to keep the bubble against the breakis), Conversely, when silicone oil is used, while posturing is still necessary, there is no need for increasing vigilance as time passes, because the size of the globule cannot change.
In some circumstances, for instance when the patient is in poor general health or cooperation is limited, the choiceofagent for tamponade may depend on these considerations as much as upon the retinal pathology.
Restrictions on flying
Because of the rapid decompression in the passenger ,cabin of the modern commercial aircraft during ascent, an equally rapid expansion of intraocular gas occurs, causing a serious rise in intraocular pressure even if the volume of gas is very small. Longdistance travel is therefore severely restricted in most cases.
Conclusions
In conclusion, the role of vitrectomy and internal tamponade in the management of retinal detachments is still limited and should be restricted to those cases in which conventional methods are likely to fail. Complications of vitrectomy and internal tamponade, when they occur, can be extremely difficult to treat and the use of these methods is probably best confined to centres staffed and equipped especially for this purpose. The devastating consequences of failed retinal reattachment surgery, however, should encourage the development of such centres and the referral of complicated cases to them. Moreover, increasingly sophisticated equipment and techniques have broadened the scope of vitrectomy to include detachments which, although difficult to manage, were previously treated by scleral buckling techniques alone, while some cases previously held to be inoperable can now be treated with optimism. The role of these methods is thus an expanding one and their place in the armamentarium of the retinal surgeon is well established.
